Ofloxacin induces oxidative damage to joint chondrocytes of juvenile rabbits: excessive production of reactive oxygen species, lipid peroxidation and DNA damage.
Quinolones are widely used in infection therapy due to their good antimicrobial characteristics. However, there potential joint chondrotoxicity on immature animals has stood in the way of the therapeutic application of these agents, the exact mechanism of which is still unclear. This study was undertaken to investigate the role of oxidative damage in ofloxacin (one typical quinolones)-induced arthropathy. Chondrocytes from juvenile rabbit joints were incubated with ofloxacin at concentrations of 0, 5, 10, 20, 40 and 80 microg/ml, respectively. The extent of oxidative damage was assessed by measuring the reactive oxygen species level, activities of antioxidant enzymes, and oxidative damage to some macromolecules. It was observed that ofloxacin induced a concentration-dependent increase in intracellular reactive oxygen species production, which may be an early mediator of ofloxacin cytotoxicity. Similarly, ofloxacin resulted in a significant lipid peroxidation, revealed by a concentration-dependent increase in the level of thiobarbituric acid reactive substances. At the same time, ofloxacin induced DNA damage in a concentration-dependent manner for 24h measured by comet assay, which may be a cause for overproduction of reactive oxygen species. Furthermore, antioxidant enzyme activities, such as glutathione peroxidase (GPx), catalase and superoxide dismutase (SOD), were rapidly decreased after treatment with ofloxacin. In addition, SOD decline and reactive oxygen species production were strongly inhibited, and the loss in cell viability was partly abated by additional glutathione (GSH), N-acetylcysteine (NAC) and dithiothreitol (DTT). In conclusion, these results clearly demonstrated that ofloxacin could induce oxidative stress, lipid peroxidation and DNA oxidative damage to chondrocytes.